This paper examines the impact of migration on children's educational well-being by analyzing the micro-data from Chinese population censuses in 1990 and 2000 and minicensus in 2005. We match school-age children (6-15 years old) with their parents, and examine how migration status and parents' absence affect children's school enrollment. We also compare migrant children with their peers in both origin and destination counties. Results show that cross-county and cross-provincial migrant children are less likely to be enrolled in school than local children and within-county migrant children, and that children of rural hukou status are particularly disadvantaged in school enrollment over the whole examined period. Migrant children fare significantly worse than non-migrant children in both origins and destinations, although their disadvantages in school attendance tend to diminish as they spend more time in destinations.
INTRODUCTION
Market reforms and ensuing economic growth have brought about a surge in internal migration in China. In the pre-reform period, by virtue of the household registration system (hukou), the Chinese government set up an "invisible wall" to demarcate different places of residence, and especially to set the urban and rural sectors apart, with the aim of controlling population migration (Chan 1994) . Economic reform in the past three decades has relaxed this administrative control. Consequently geographic mobility has risen and changing jobs has become much easier than before. Most existing literature on internal migration in China focuses on the demographic patterns of migration and the socioeconomic consequences for migrants and community development (e.g. Liang 2001; Liang and White 1996; Ma 2001; Yang and Guo 1996; Zhao 2000) . Few studies pay attention to the well-being of migrant children (for exceptions, see Lee and Park 2010; Liang and Chen 2002; Lu and Zhou 2013; Yang and Ni 2012) .
The nature of internal migration in China has changed since the 1990s. In the 1980s, migrants were largely young adult males who most likely did not stay for long. Since the early 1990s, however, marketization has become irreversible after Deng Xiaoping made his political tour to southern China to push for further reforms (Fan 2008) . The resulting increase in regional economic inequality has triggered a large scale internal migration from inland to coastal provinces (Hao 2012) . The size of the "floating population", which consists of migrants who have resided at the place of destination for at least six months without local household registration status, reached 144 million in 2000 (Liang and Ma 2004) Rural migrants tend not only to move further and stay longer, but also to bring their spouses and children once they have secured employment and settled down in cities. The younger ones may even choose to start a family in the destination cities. Therefore, the migrant population in China is becoming increasingly heterogeneous.
Although control over internal migration has been relaxed, the Chinese household registration (hukou) system remains to be adapted to these changes. A sizable migrant population continues to be denied local (urban) permanent residency (Fan 2008; Solinger 1999) , which means that they have no access to government subsidies and welfare. They also miss out on employment opportunities that are reserved for local urban permanent residents. The only jobs they are eligible to apply for are the temporary, undesirable, and menial ones (Wang, Zuo and Ruan 2002; Yang and Guo 1996; Roberts 1997) . They must pay extra to go to the hospital, to rent an apartment, or to have their children attend local schools (Cai 2002, p215) . Moreover, many city governments require migrants to hold several documents (three certificates and one card) for their stay to be considered legal (Zhao 1999) .
Such discriminative policies against rural migrants have created special hurdles to socioeconomic attainment not only for the adult migrants themselves (Wu 2009; Zhang and Wu 2012) , but also for their offspring, particularly in regard to the latter's access to educational opportunities (Liang and Chen 2007) . In the 1990s, the city-born children of early migrants were beginning to reach school age. The new tidal wave of migration is also bringing to cities more school-age children migrating with their parents. Without local permanent registration status, migrant parents have to fork out extra to get their children into local schools, posing a huge burden on many migrant parents (Lu 2007) . The provision of educational opportunities for migrant children has become an important issue concerning education policy makers and the public at large (Duan and Zhou 2005; Liang, Guo and Duan 2008; Yang and Fan 2012) .
The institutional barriers and social exclusions associated with the hukou system have created extra costs to those migrants who wish to bring their families and children with them.
According to a research report (World Bank 2009), less than 10 percent of rural migrant workers migrate with their entire family. Indeed, the rural education reform in the 1990s has imposed an extra economic burden on families and has driven some parents to migrate in search for more economic resources to support their children's education at home (Du, Park and Wang 2005; Wu 2010; Zheng and Gu 2012) . Many children were left to stay with their grandparents at home while their parents were away for months on end. These children, known as liushou ertong (leftbehind children) in Chinese, have been found to exhibit many psychological and schooling problems (Liang et. al 2008; Lu and Zhou 2013; Xiang 2007 (Ma 1999 (Ma , 2001 Démurgery and Li 2012) . This suggests that parents' migration could have a positive effect on children's schooling by providing the necessary economic resources. But their absence could have a negative impact as a result of the loss of social capital and parental attention (Chang, Dong and MacPhail 2011; Ren and Treiman 2013) .
Despite the importance of understanding the consequences of migration on children's education and well-being in China, systematic and rigorous empirical analyses of the issues remain relatively limited. First, most studies focus either on left-behind children or migrant children, rather than placing them in a broad context for comparisons (with Liang and Chen 2007 being the exception). Second, previous studies mainly employ either the census data for a province or the survey data on migration for selected regions; a systematic analysis of the situation at the national level has yet to emerge.
1 Finally, the existing literature is limited to providing only a snapshot analysis of how migration affects children's well-being, and neglects the historical trend in migration since the 1990s.
In this paper, we examine the rising educational inequality in the context of a massive 
DATA AND VARIABLES

Data
The data sets analyzed here are samples of the micro-data from population censuses in both 1990 and 2000, and of the mini-census in 2005 in China. We first extracted those children aged between 6 and 15, and then matched them with household heads (typically fathers, hereafter referred to as parents), based on the variable indicating the relationship of the respondent with the household head. As a result, we were able to obtain child-parent records, as well as household records including geographic location, household registration status, and children's migration status and living arrangement.
In all three census years, "migration status" is broadly defined as whether the individual resides in the place of hukou registration. If the individual has resided at the current address for over a year but is registered elsewhere, or if he/she has resided at the current address for less than a year but has been absent from the place of registration for over a year, then he/she is considered a migrant. This definition, together with information on migration distance and place of origin, facilitates the construction of variables indicating the different migration statuses of children in subsequent multivariate analyses.
The process of internal migration in China has become increasingly heterogeneous since 1990. While migration is literally defined based on the discrepancy between place of hukou registration place and place of residence, researchers typically refer to migration as a one-way process from villages to cities among agricultural hukou holders. As a matter of fact, migration exists also within urban areas and within rural areas. Figure 1 . Our key interest is in the educational consequence for both these migrant children and those left behind by their parents. Here, rural children refer to those with agricultural hukou status. Although some of them may come from urban areas, most are from rural areas given the fact that in most cases an agricultural hukou is registered in rural areas. In the following multivariate analyses, rural-urban migrant children refer to children from rural areas, and a dummy of hukou status is included in the analysis. 
Variables
The dependent variable in this study is the school enrollment status of children aged between 6 and 15. It is coded as a dummy variable (1 if enrolled in school and 0 otherwise).
Because children start schooling at slightly different ages, we remove from our sample the children aged 6 who are not enrolled in school and have had no education (in other words, they
have not started school yet).
A main independent variable is children's migration status. We combine migration status with migration distance to come up with four types of children in urban areas: within-county migrants, cross-county (within-province) migrants, cross-province migrants, and urban nonmigrants. 2 In multivariate analyses, they are coded as three dummy variables with urban nonmigrant children as the reference group. In a further step, we adopt an origin-destination approach (Liang and Chen 2007) and restrict the sample to only those who migrate from rural to urban areas and compare them with non-migrant children in both their urban destinations and rural origins. Specifically, they include three groups: rural-urban migrant children, urban nonmigrant children in the destinations where rural-urban migrant children are currently staying, and rural non-migrant children in the origins where migrant children came from. In multivariate analyses, they are coded as two dummy variables with rural-urban migrant children as the reference group. Since information on migration origin is available only from the 2000 census and the 2005 mini-census, this origin-destination comparison is made only in these two years.
In the 2000 census and the 2005 mini-census, the timing of migration was also sought by asking respondents a question on "arrival time at the current location" (Lavely 2001; Liang and Ma 2004) . This information enables us to analyze the impact of migration timing, another main independent variable, on children's school enrollments. Time-since-migration is coded as a categorical variable, and could be less than 1 year, 1-2 years, 2-3 years, 3-4 years, 4-5 years, or more than 5 years. They are coded as five dummy variables with less than 1 year as reference.
We do not use continuous values of time since migration because information on the exact year of migrants who had left their place of hukou registration for more than 5 years by 2000, and more than 6 years by 2005 is not available. Hukou type refers to whether one holds agricultural or non-agricultural hukou. It is also coded as a dummy variable (agricultural=1 and nonagricultural=0).
Previous research shows that family structure and living arrangements have important effect on school dropouts (Astone and McLanahan 1994; Long 1975; Ginther and Pollak. 2003 ).
We do not have information to differentiate children of migrants and thus inferred parents'
absence from living arrangement, assuming that parents' absence is mostly due to migration because national divorce rates are low in China (Yang and Ni 2012; Zeng and Wu 2000) . In this study, there are four types of living arrangement (with both parents; with one parent; with grandparents; and with others). They are coded as three dummy variables with the first category as reference. Family background is measured by both the household head's occupation and education. 3 Occupation is coded into six categories, including managers & professionals, clerks, commercial & service workers, farmers, production workers, plus a missing category, with farmers as the reference group. Education is coded into five categories, including primary school or below, junior high school, senior high school, college or above, plus a missing category, with the first category as reference.
Meanwhile, gender and ethnic inequalities in education have long been documented by scholars in China (e.g. Hannum and Xie 1994; Hannum 2002) . We take into account these factors as controls in our multivariate analyses. Gender is coded as a dummy (female=1), and so is ethnicity (Han=1). Age is also a controlled variable and is a continuous variable ranging from 6-15. Because the enrollment rate is expected to be a non-linear function of age, we also include a squared term of age in the models. The surge in internal migration in the 1990s was dominated by cross-county and crossprovincial mobility (Fan 2008 ). Children's migration is also characterized by rapid increases in Studies show that there exists a huge regional variation in both the migration rate and the school attendance rate in China (Lu 2007; Wu 2010; Wu and Zhang 2010) . This applies also to children aged between 6 and 15. Figures 2a -2c present the spatial variation in the ratio of the school enrollment rate of cross-county/province migrant children in a given county to the school enrollment rate of local children in that county in 1990, 2000, and 2005 respectively. Countylevel enrollment rates are computed by the authors with even larger sets of micro-data from the population censuses and mini-census.
DESCRIPTIVE STATISTICS
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From the three maps, we can see that cross-county/province migrant children have dispersed rapidly in China since the 1990s, and there is a high regional variation in the ratio of school enrollment rates at county level. In 1990, the school enrollment rate of crosscounty/province migrant children was less than that of local children in most counties, but there were some counties in which migrant children enjoyed higher enrollment rates than did local children. The ratio of enrollment rates was still below 1 for a large proportion of the counties in 2000 and 2005, and counties with a ratio above 1 were concentrated in the central north, southern west, and coastal areas. However, the overall pattern of these maps indicates a huge regional variation in the ratio of enrollment rates. To take the geographical heterogeneity into account, we include province as a set of dummy variables and also adjust for the clustering effect of counties and report the robust standard errors in the multivariate analyses.
In the following analyses, we first examine the effect of migration status, in combination with migration distance, on the school enrollment of children aged 6-15 from 1990 to 2005, and how the effect varies according to children's hukou status. We then examine how the effect of migration status on children's school enrollment changes over the past 15 years. After that, we compare migrant children with those staying in the origin counties and those in the destination cities in terms of the likelihood of school enrollment, using the 2000 census data and the 2005 mini-census data which contain the information needed to link the origins and destinations of migrant children. Finally, we investigate the effect of the timing of migration on children's school enrollment, using the same set of data. differences are all statistically significant (p<.05). These findings suggest that the rural-urban inequality in educational opportunities was not alleviated in the 1990s with the hukou system at work, despite the significant progress that China had made in economic development and relaxation of control over population migration during that period (Wu 2010) .
EMPIRICAL FINDINGS IN MULTIVARIATE ANALYSES
In all three years, children living with grandparents and those living with their own parents do not differ significantly in the likelihood of attending school, but children living with others are significantly disadvantaged in this respect in both 1990 and 2000, although such disadvantages diminished and became insignificant in 2005. These results suggest that at least the left-behind children who stayed with their grandparents are not disadvantaged in terms of school enrollment during the examined period, perhaps because their migrant parents are able to provide the necessary economic resources. Indeed, some rural villagers migrate to cities for work so that they could make enough to send their children back home to school, leaving their children to be taken care of by their grandparents. Yet questions remain as to whether and how migrant parents' absence affects left-behind children's academic performance, psychological well-being, behaviors, etc. in China. As previously shown in Table 1 , there are both rural and urban hukou holders among migrant children. In Models 2, 4 and 6, we include interaction terms between hukou status and migration status. While the other effects largely remain the same, the interaction coefficient is negative and statistically significant in 1990 for cross-provincial migrants, although it becomes statistically insignificant in both 2000 and 2005. The negative effects of migration apply to all children irrespective of their hukou status, but those from rural areas fare even worse (Chan and Zhang 1999) .
To examine the temporal trend in migrant children's educational well-being, we pooled the samples from all three years and tested how migrant children's disadvantages change over time. Results are presented in Table 4 . Model 1 shows that children are more likely to attend school in 2000 and 2005 than in 1990, as a result of educational expansion in the 1990s (Wu 2010 ). The interaction terms in Model 2 are not statistically significant except for the term between within-county migrants and year 2000. Hence, no evidence suggests that the plight of migrant children has worsened. The issues might have come under the spotlight in recent years simply because the rise in migration has made them more visible to the public than ever before.
An ensuing question is: why do migrants bring their children given that migrant children are significantly disadvantaged in school enrollment compared with non-migrant children? To address the question, we further split non-migrant children in China into two groups: those in the origin counties of migrant children, and those in destination counties/cities of migrant children (Liang and Chen 2007) . One may argue that, although migration children face hurdles in attending schools in cities, they still enjoy more educational opportunities than their peers back in the villages. We test this claim by analyzing the data from the 2000 census and the 2005 minicensus, and locate the counties from which the migrant children came. The sample used here is divided into three groups: rural-urban migrant children, urban non-migrant children, and rural non-migrant children in origin counties.
Results are presented in Table 5 . In both 2000 and 2005, non-migrant children in either destination cities or origin counties perform significantly better than migrant children, controlling for agricultural hukou status and other factors. In 2000, the net odds of being enrolled in school for urban non-migrant children in destination cities and rural non-migrant children in origin counties are 2.0 (e 0.711 ) and 1.4 (e 0.336 ) times, respectively, the odds for rural-urban migrant children, and the advantages are statistically significant (p<.001). In 2005, the corresponding figures are 1.9 (e 0.636 ) and 1.6 (e 0.472 ) times the odds for rural-urban migrant children. Even after controlling for family socioeconomic status (household head's occupation and education), the pattern still holds. Therefore, the negative impact of migration on school enrollment is very likely due to the social exclusion in the destinations on the basis of place of hukou registration.
Otherwise, these rural-urban migrant children do not differ from their peers back in the villages.
As our results here reject the view that rural-urban migrant children enjoy more educational opportunities than their peers back in the villages, the question remains why their migrant parents bring them. Prospective data are needed for analyzing the family migration strategies to answer this question. In order to make direct comparisons between migrant children and left-behind children,
we conduct further analysis using the origin-destination sample by combining information on migrant status and living arrangement. Specifically, we divide our target subjects in this sample into six groups: rural-urban migrants living with both parents, rural-urban migrants living with neither parent, urban non-migrants living with both parents, urban non-migrants living with neither parent, rural non-migrants living with both parents, and rural non-migrants living with neither parent. The last group can be seen as the left-behind children (liushou ertong) we have been talking about in previous sessions.
Results are shown in Table 6 . Compared with rural-urban migrants, non-migrants are significantly more likely to be enrolled in school, regardless of whether they live with both parents or not. In particular, even left-behind children in rural areas enjoy more educational opportunities than rural-urban migrants. This evidence further suggests that rural-urban migrants are the most disadvantaged group because of the social exclusion they are subjected to in the destinations on the basis of their hukou registration. Among rural-urban migrants, those living with neither parent are significantly less likely to be enrolled in school than those living with both parents, which suggests that parents' presence is indeed very important for school enrollment.
Finally, we examine in Table 7 the effect of migration timing on the school enrollment of migrant children. Confirming the previous observations, results show that newer migrant children are much less likely to be enrolled in school, but as they spend more time in the destinations, their disadvantage in school attendance tends to diminish. The results remain largely the same even after controlling for the family's socioeconomic background. 
CONCLUSIONS AND DISCUSSIONS
Migration-particularly cross-county and cross-provincial migration-has been on the rise in China since the mid-1990s and continues to be extremely popular to this day. How migrant children fare in this large-scale social transformation has become an important issue receiving much attention from scholars and social commentators. The question bears a lot of policy implications for the government.
We have examined the school enrollment of children aged between 6 and 15 in China, using and 2005 data show that rural migrant children perform significantly worse than non-migrant children in both origin counties and destination cities, and in particular, they are significantly less likely to be enrolled in school than even the left-behind children in rural areas. As migrant children spend more time in destinations, their disadvantages in school attendance tend to diminish, but the gaps persist.
Hence, the study reveals a broad picture of migration and children's schooling and delineates the changing trend over the decades in contemporary China. The patterns we have identified, nevertheless, are descriptive at best and suffer from several limitations. First, the population census/mini-census data we have analyzed do not allow us to effectively address the endogenous nature of the migration decision, which could depend on unobserved shocks experienced by households as well as the abilities and preferences of parents. These concerns likely affect whether migrant parents bring their children with them or not (Xu and Xie 2013) . Second, while we have only been able to examine one important aspect of child development, i.e., school enrollment, migration and separation from parents may have profound implications for other aspects such as children's academic performance, psychological well-being, behaviors and their development of non-cognitive skills (Lu and Zhou 2013; Ren and Treiman 2013) , all of which are as important as schooling in determining their future labor productivity and status attainment in destination cities. Finally, sociologists argue that the negative consequences of migration on children's schooling are due to the loss of social capital in school, the neighborhood, and the community of origin (Astone and Mclanahan 1994; Buchmann and Hannum 2001; Loyd and Blanc 1996; Pribesh and Downey1999) . Our analysis in the context of China largely confirms the negative consequences but is unable to provide a sociological explanation. To what extent, the cause of negative consequences for education is attributable to the fact of not having a local hukou rather than the loss of social capital in the community of origin and migrant families' lower socioeconomic status? We look forward to further data collection and analyses in the future to examine how social capital interacts with family economic resources, institutional constraints, and social exclusions in urban China.
